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EVENT DRIVEN MODULAR CONTROLLER 
METHOD AND APPARATUS 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to collec 
tion of metrics and, speci?cally to, collection and analysis of 
metrics from numerous devices. 

BACKGROUND OF THE INVENTION 

[0002] As automation becomes more prevalent in industry, 
the ability of assembly machines and other devices to report 
events become more common. But, different types of 
machines and devices often have a unique set of reportable 
events based on equipment type and manufacturer. For 
example, an assembly line for producing consumer electron 
ics is often comprised of multiple insertion machines and 
soldering machines. Each machine generates events that 
must be individually collected and eXamined in order to 
identify production inefficiencies. 

[0003] Accordingly, there is a need in the art for an 
apparatus and method for enabling the collection and com 
pellation of event data from diverse sources in order to 
produce quality metrics. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0004] FIG. 1 is a block diagram of a dynamic event 
driven modular controller connected to multiple applications 
in accordance With an embodiment of the invention; 

[0005] FIG. 2 is a more detailed block diagram of the 
dynamic event driven modular controller in accordance With 
an embodiment of the invention; 

[0006] FIG. 3 is a How chart shoWing the method steps for 
the dynamic event driven modular controller in accordance 
With an embodiment of the invention; and 

[0007] FIG. 4 is a How chart shoWing the method steps for 
an assembly line dynamic event driven modular controller in 
accordance With an embodiment of the invention. 

DETAILED DESCRIPTION 

[0008] The problem of collection of event data from 
diverse sources and production of quality metrics is solved 
by a dynamic event driven modular controller. The dynamic 
event driven modular controller uses a number of user 
de?ned ?lters to identify events received from the multiple 
applications. The identi?ed events are further used to gen 
erate a plurality of metrics that are graphically displayed in 
an offline mode and in a real-time mode. 

[0009] In FIG. 1, a block diagram of a dynamic event 
driven modular controller 102 connected to multiple appli 
cations 104-108 is shoWn. The dynamic event driven modu 
lar controller 102 having controller 110 coupled to a storage 
device 112 interface server 114, a protocol interface “A” and 
a protocol interface “B”. The Interface server 114 is coupled 
to a user interface client 116 and the controller 110. The 
protocol interface “A”118 is coupled to the controller 110, 
application one 104, application tWo 106. The protocol 
interface “B” is coupled to the controller 110 and application 
“N”108. 

[0010] Application one 104 generates predetermined 
events, such as out-of-service, off-line, jam, service 
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required, processing halted, manual out-of-service. The pre 
determined events are sent to the dynamic event driven 
modular controller 102 via the protocol interface “A”. The 
protocol interface “A” is con?gured to transmit and receive 
the [WHAT EVER] (GEM) protocol carrying event data 
from the applications 104-108. In the current embodiment, 
the protocol interface “A”118 and protocol interface “B”120 
poll applications 104-108 for event e. In an alternate 
embodiment, protocol interface “A”118 and protocol inter 
face “B”120 simple receive messages from applications 
104-108 at any time. In yet another embodiment, a combi 
nation of polling of applications and receiving messages at 
any time is employed by the protocol interface “A”118 and 
protocol interface “B”120. Additionally, other protocols, 
such as [WHAT EVER], or other suitable communication 
protocols utiliZed by a machine, may selective be used in 
addition to GEM (Generic Equipment Model) or in place of 
the GEM protocol in alternate embodiments. 

[0011] The protocol interface “A”118 and protocol inter 
face “B”120 eXtract the receive the event data contained in 
the protocol. The event data is sent from the protocol 
interface “A”118 and protocol interface “B”120 to the 
controller 110. 

[0012] The controller 110 is coupled to a memory (not 
shoWn in FIG. 1), such as random access memory (RAM, 
DRAM, SRAM), read only memory (ROM), or a combina 
tion of memory types. Examples of controllers are micro 
processors, micro-controllers, application speci?c integrated 
circuits, discrete logic circuits functioning as a controller 
and analog circuits functioning as a controller. The control 
ler 110 identi?es the event and saves it in a database located 
in the storage device 112. If a real time display has been 
selected at the user interface client 116, the event data is 
formatted and sent to the user interface client 116 via the 
interface server 114. 

[0013] Turning to FIG. 2, a more detailed block diagram 
of the dynamic event driven modular controller 102 is 
shoWn. The dynamic event driven modular controller 102 is 
coupled directly to a terminal 116A and via a netWork 218 
to another terminal 116B. The dynamic event driven modu 
lar controller 102 having a controller 110 is coupled to the 
user interface driver 114, the storage device 112, an event 
trigger list 208, an event action list 210, an event alarm list 
212, a report list 216, a metric collection list 214, timers 206, 
a GEM protocol ?lter 202, and a machine protocol ?lter 204. 
The protocol Interface “A” is coupled applications 104-106, 
FIG. 1, and the GEM protocol ?lter 202, FIG. 2. The 
protocol interface “B”120 is coupled to application 107, 
FIG. 1, and the machine protocol ?lter 204, FIG. 2. 

[0014] The dynamic event driven modular controller 102 
receives event information from the applications 104-107, 
FIG. 1, at the protocol interface “A”118, FIG. 2, and from 
application 108, FIG. 2, at protocol interface “B”120, FIG. 
2. The protocol signal received by protocol interface “A”118 
is decoded and sent to the GEM protocol ?lter 202. The 
GEM protocol ?lter 202 identi?es the GEM events con 
tained in the received protocol signal. Similarly, the received 
encoded signal at protocol interface “B”120 is decoded and 
sent to the machine protocol ?lter 204 that identi?es the 
events. 

[0015] The controller 110 receives the machine protocol 
and GEM events from protocol ?lters 202 and 204. The 
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received events are compared to events that are present in an 
event trigger list 208 stored in memory. The event trigger list 
208 is created by associating an event With an action located 
in the event action list 210. 

[0016] An event in the event trigger list 208 is associated 
With an alarm located in the alarm list 212. The associations 
of alarms and actions are customizable to each application 
104-108, FIG. 1. For example, a production line Would have 
a event actions and alarms to aid in the generation of 
production metrics and a hospital Would use event actions 
and alarms to generate metrics relating to the conditions of 
one or more patients. 

[0017] In the current embodiment, the association of 
events to event actions and alarms occurs at the user 
terminals 116A, FIG. 1, and 116B via graphical represen 
tations of the event trigger list 208, event action list 210, and 
alarm list 212. The associations betWeen the lists are accom 
plished by a drag and drop operation from one list to the 
other. 

[0018] For example, an event is dragged to the event 
action list and dropped. An action de?nition box is then 
de?ned identifying the action to be taken When the event 
occurs. Alarms are similarly de?ned. The association can 
occur by de?ning the alarm or event action and then drag 
ging the associated identi?er to the event trigger list and 
identifying and event. Additionally other functions, such as 
copying event actions and alarms, are also supported in the 
current embodiment. In an alternate embodiment, a text 
based or combination text and graphics representation on a 
terminal 116A or 116B is used to display the associations 
betWeen the events, event actions, and alarms. 

[0019] If the received event matches an event located in 
the event trigger list 208, then the controller 110 executes the 
action speci?ed in the event action list 210. Additionally, the 
controller 110 generates an alarm if the event or action is 
identi?ed in the alarm list 212. The generated alarm is then 
recorded in a database on the storage device 112. If a real 
time display is active, then the alarm is sent from the 
controller 110 to the terminals 116A and 116B via the user 
interface driver 114. 

[0020] An example of an event action contained in the 
event action list 210 is starting a timer to measure an 
application out-of-service time. If a received out-of-service 
event is in the event trigger list 208, an associated con?gured 
event action in the event action list 210 executes the starting 
of a timer located among a plurality of assignable timer 206. 
When the appropriate event is identi?ed that is associated 
With stopping the timer, the controller 110 records the 
out-of-service time in the storage device and increments an 
aggregate outage time value in the metric collection list 214. 

[0021] The metric collection list 214 enables metric data 
that is collected to statistically processed over user select 
able time periods. The time periods can be prede?ned and 
grouped together as a report in the report list 216. Thus, any 
number of stored metrics can be statistically processed and 
displayed by con?guring a report. In addition to the report 
time period, the type of statistical display is con?gured, such 
as a pie chart, bar chart, tab columns, or other text/graphical 
displays of metric data. 

[0022] In FIG. 3, a How chart shoWing the method steps 
for the dynamic event driven modular controller is shoWn. 
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One or more signals are received from applications 104-108, 
FIG. 1, at the dynamic event driven modular controller 102 
in step 302, FIG. 3. In step 304, the received signal is ?ltered 
to identify predetermined messages or events. The ?lter 
identi?ed messages or events that are present in the event 
trigger list 208, FIG. 2. 

[0023] The actions associated With each of the predeter 
mined ?ltered messages or events in step 306, FIG. 3, are 
executed as each message or event is identi?ed. The collec 
tion of metrics associated With the executed action is accom 
plished in step 308. In step 310, alarms associated With the 
identi?ed message or event are generated. In step 312, 
reports are generated in real time or offline in response to 
predetermined con?guration or query from a terminal 116A 
or 116B, FIG. 1. The metrics that are collected are stored in 
the storage device 112 in step 314, FIG. 3. 

[0024] Turning to FIG. 4, a How chart shoWing the 
method steps for an assembly line dynamic event driven 
modular controller 102, FIG. 1. In step 402, FIG. 4, a 
determination is made if the factory equipment is up and 
running With the applications using the GEM protocol. If the 
factory equipment is doWn then processing halts at step 404. 
If in step 402, the factory machines are running, then the 
dynamic event driven modular controller 102, FIG. 1, 
continuously polls each machine and in turn receives several 
messages in step 406, FIG. 4. 

[0025] In step 408, a determination is made as to the 
availability of an [WHAT EVER](MCC) server. The current 
embodiment being a client server architecture having the 
storage device located on the server and accessed by clients. 
If the MCC server is unavailable in step 408, then processing 
halts in step 410. If the MCC server is available in step 408, 
then in step 412, the user de?nes Which events are to be 
monitored (placed in the event trigger list 208, FIG. 2) and 
de?nes the rules of state transitions (event action list 210 and 
alarm list 212). 

[0026] When an identi?ed event is detected in step 414, 
FIG. 4, the relevant data is sent to a GEM server. The GEM 
server then sends the data to the MCC server database in step 
416. The raW data is then sent via messages to the storage 
device 112, FIG. 1 and stored charts are updated in step 418. 
After step 418, step 408 is repeated 

[0027] The How diagrams of FIG. 3 and FIG. 4 depicted 
herein are just exemplary. There may be many variations to 
these diagrams or the steps (or operations) described therein 
Without departing from the spirit of the invention. For 
instance, the steps may be performed in a differing order, or 
steps may be added, deleted or modi?ed. All these variations 
are considered a part of the claimed invention. 

[0028] In yet another embodiment, the computer-readable 
signal-bearing medium comprises a modulated carrier signal 
transmitted over a netWork comprising or coupled With a 
diversity receiver apparatus, for instance, one or more 
telephone networks, a local area netWork, the Internet, and 
Wireless netWork. An exemplary component of such 
embodiments is a series of computer instructions Written in 
or implemented With any number of programming lan 
guages. 

[0029] While the invention has been particularly shoWn 
and described With reference to a particular embodiment, it 
Will be understood by those skilled in the art that various 
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changes in form and details may be made therein Without 
departing from the spirit and scope of the invention and it is 
intended that all such changes come Within the scope of the 
following claims. 

We claim: 
1. A method of receiving at least one signal at an event 

driven controller, comprising the steps of: 

identifying a predetermined portion of the at least one 
signal; 

executing a user de?ned action in response to the prede 
termined portion of the at least one signal; and 

generating a plurality of metrics in response to the user 
de?ned action. 

2. The method of claim 1, Wherein the step of identifying 
comprises the step of ?ltering an event identi?er from the at 
least one signal. 

3. The method of claim 1, Wherein the step of executing 
comprises the step of assigning a user de?ned action to the 
predetermined portion of the at least one signal. 

4. The method of claim 3, Wherein the step of assigning 
comprises the step of associating a timer With the predeter 
mined portion of the at least one signal. 

5. The method of claim 1, Wherein the step of generating 
a plurality of metrics comprises the step of processing the 
plurality of metrics in real time. 

6. The method of claim 1, Wherein the step of generating 
a plurality of metrics comprises the steps of accessing a data 
store having a plurality of stored data, and 

processing the plurality of meterics over a predetermined 
time. 

7. The method of claim 1 further comprising the step of 
displaying the plurality of metrics. 

8. The method of claim 7, Wherein the step of displaying 
the plurality of metrics comprises the step of generating a 
prede?ned graphical representation of at least one metric in 
the plurality of metrics. 

9. The method of claim 8, Wherein the step of generating 
the prede?ned graphical representation comprises the step of 
choosing a graph style for the at least one metric. 

10. The method of claim 7, Wherein the step of displaying 
comprises the steps of accessing the driven controller from 
a remote display, and 

sending to the remote display a terminal signal having at 
least one metric. 

11. The method of claim 10, Wherein the step of sending 
comprises the step of encoding the terminal signal as an 
internet Web signal. 

12. An event driven controller apparatus receiving at least 
one signal, comprising: 

a ?lter that identi?es a predetermined portion of the at 
least one signal; and 

a controller for executing a user de?ned action in response 
to identi?cation of the predetermined portion of the at 
least one signal to generate a plurality of metrics. 

13. The apparatus of claim 2, Wherein the ?lter identi?es 
an event contained in an event trigger list from the at least 
one signal. 
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14. The apparatus of claim 2, Wherein the controller 
associates a user de?ned action to the predetermined portion 
of the at least one signal. 

15. The apparatus of claim 14, further comprising a timer 
that the controller associates With a predetermined portion of 
the at least one signal. 

16. The apparatus of claim 12, Wherein the controller 
processes the plurality of metrics in real time. 

17. The apparatus of claim 12, further comprising a data 
storage device having a plurality of stored data indexed by 
time, Wherein the metric controller processes the plurality of 
stored data indexed by time over a prede?ned time interval. 

18. The apparatus of claim 12 further comprising a 
display device that displays the plurality of metrics. 

19. The apparatus of claim 18, Wherein the metric con 
troller formats the plurality of metrics into a prede?ned 
graphical representation of at least one metric in the plurality 
of metrics. 

20. A computer usable medium having computer readable 
program code means embodied therein receiving at least one 

signal, the computer readable program code, comprising: 

means having computer readable program code for iden 
tifying a predetermined portion of the at least one 
signal, 

means having computer readable program code for 
executing a user de?ned action in response to the 
predetermined portion of the at least one signal, and 

means having computer readable program code generat 
ing a plurality of metrics in response to the user de?ned 
action. 

21. The computer usable medium of claim 20 further 
comprising means having computer readable program code 
for ?ltering an event identi?er from the at least one signal. 

22. The computer usable medium of claim 20 further 
comprising means having computer readable program code 
for assigning a user de?ned action to the predetermined 
portion of the at least one signal. 

23. The computer usable medium of claim 22 further 
comprising means having computer readable program code 
for associating a timer With the predetermined portion of the 
at least one signal. 

24. The computer usable medium of claim 20 further 
comprising means having computer readable program code 
for processing the plurality of metrics in real time. 

25. The computer usable medium of claim 20 further 
comprising means having computer readable program code 
for processing the plurality of metrics over a predetermined 
time by accessing a data store having a plurality of stored 
data. 

26. The computer usable medium of claim 20 further 
comprising means having computer readable program code 
for displaying the plurality of metrics. 

27. The computer usable medium of claim 26 further 
comprising means having computer readable program code 
for generating a prede?ned graphical representation of at 
least one metric in the plurality of metrics. 
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28. The computer usable medium of claim 27 further 
comprising means having computer readable program code 
for choosing a graph style for the at least one metric. 

29. The computer usable medium of claim 26 further 
comprising means having computer readable program code 
for accessing the plurality of metrics from a remote display, 
and 
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means having computer readable program code for send 
ing to the remote display a terminal signal having at 
least one metric. 

30. The computer usable medium of claim 29 further 
comprising means having computer readable program code 
for encoding the terminal signal as an internet Web signal. 

* * * * * 


